From 1951 to July 1969, 964 lung resections for primary lung carcinoma have personally been carried out. All except eight patients, whose follow-up has been continued by colleagues elsewhere, have been examined at intervals in the outpatient department and chest radiographs have been taken. No patient has been lost from follow-up. The results of this follow-up are presented. The quality of the patient's life after operation, the cause of death, the results, and the relationship of survival to extent of operation are discussed. Details of 151 patients surviving more than five years, and of 49 surviving more than 10 years, are given. Information on the aspects under consideration is believed to be as complete as possible. The cause of death is doubtful in only two patients.
analysed 40 factors of possible prognostic significance in patients submitted to surgery. They found the age of the patient and the extent of disease as found in the specimen the only factors exerting a strong influence on the long-term prognosis.
Less is recorded concerning the quality of survival, the exact cause of death in a complete series of patients operated upon, and details of those surviving 10 or more years after operation. Our results will be presented in factual form. When an opinion is expressed, it is from the evidence provided by a scrutiny of our results. Freedom to express an opinion is desirable provided that this is based on an adequate experience. It could be argued as a matter of opinion, for instance, that in the past too much attention has been given to tumour characteristics and too little to the medium in which the tumour grows, that is, the patient. Discussion confined only to those aspects of the tumour-patient relationship which can be expressed as facts will do little to clarify the important factor of the patient's defence mechanisms, resistance or immunity to his tumour, whichever term is preferred to describe this intangible concept. That at any rate some tumours are not autonomous has recently been discussed by Woodruff (1969) . This appears to provide an abstract explanation for some features of tumour behaviour in the later post-operative years.
In this review the patient's follow-up is divided into four time periods, the immediate post-operative, 2 to 5 years after operation, 5 to 10 years, and the period after the tenth completed year.
Definition of certain terms used is necessary. The types of operation are as classified by Chamberlain, McNeill, Parnassa, and Edsall (1959) into standard resection when only the lung is involved and only the lung removed, extended (ex. in Tables) resection where the lung and some adjacent structure such as atrial wall or pericardium is removed to achieve total macroscopic removal, and non-curative (N /C in Tables) resection when it has been impossible to achieve total macroscopic removal and a portion of tumour has remained within the chest cavity at the conclusion of operation. Autopsy has not always included examination of the brain or routine examination of the limb bones and residual hilar nodes in those dying in the postoperative period, nor has it included microscopic examination of macroscopicaLy normal tissue. Involvement of lymph nodes at the time of operation signifies that microscopic examination of nodes sent for section confirms the presence of tumour tissue. Involvement has never been assumed from the gross appearances at operation. The operation records are not sufficiently consistent to allow accurate grading of node involvement as suggested by Nohl (1960) . It is not possible to offer an accurate figure of the operability rate, that is, the percentage of referred patients who are operated upon. The closer the liaison with a referring physician, the more likely he is to refer only patients whom he considers operable, and therefore the operability rate may rise as high as 8 out of 10 referred for possible surgery. The resectability rate the percentage of patients operated upon who have the tumour resected-has remained high at about 95% throughout. An accurate figure relating the number of patients in a given population operated upon for lung carcinoma with the total number dying of lung carcinoma in the same population cannot be offered. A distinction is made between the survival rate after operation as a percentage of the total number of operations, of the total number of tumouws resected, and of the post-operative Tables III and IV (1967) . Le Roux (1968) described the findings in 121 patients dying in hospit4l after pneumonectomy. In his study, glands beyond the area of clearance at pneumonectomy were found to be involved in 42 patients, and from the total of 121 patients only 21 were found not to have evidence of tunour spread. Ten patients were not autopsied. This high figure of spread detected at autopsy in patients dying after pneumonectomy is remarkable. In the absence of a positive statement from the author, no assumption can be made of possible spread in survivors, but neverthe'ess this important observation raises a suspicion that extrapulmonary spread may not be unusual among survivors. We have observed 10-year survival in patients with extrapulmonary spread to glands and other sites at the time of operation.
Pulmonary embolism was confirmed as the cause of death in 25 of the 66 patients in whom autopsy was carried out, and might have caused death in two other patients from the remaining seven on whom autopsy was not performed. There was no doubt from the autopsy findings that pulmonary embolism was the cause of death in each of these 25 patients. From a total of 66 this figure is inexplicably high. During the last 10 years it was the main single cause of death, in spite of steps to avoid this complication. The patient was, whenever possible, encouraged to be out of bed for a time after the first 24 hours. Cardiac arrhythmia was treated, but anticoagulants were never used. Every operation was performed with the patient in the prone position on the operating table. This was considered a possibe contributory cause, although Belcher and Anderson (1965) reported only seven deaths due to pulmonary embolus from a total of 91 postoperative deaths, and mentioned the prone position as a possible explanation for their low incidence of embolism. Le Roux (1968) reported 34 deaths due to pulmonary embolism from a total of 156 post-operative deaths.
There were several interesting features about these embolic deaths. In all but three, the patient was out of bed, apparently well, when the embolus occurred, suggesting that early ambulation promoted the dislodgement of weakly adherent clot from the iliac or femoral veins. It would be interesting to know the effect on the embolus incidence of resting the patient in bed for a period of at least two weeks after operation. The results could not be less favourable than on our present regime for embolus prevention. No correlation between embolus and atrial fibrillation earlier in the post-operative period was noted, although fibrillation was common because of the large number of extended intrapericardial resections performed.
Another interesting feature was that pulmonary embolism, when it occurred, produced total circulatory collapse within some 15 minutes from the first complaint of pain, and was invariably fatal after either lobectomy or pneumonectomy. Only once was a less severe degree of symptoms from pulmonary embolus recognized in the entire series of 964 patients. This patient was at no time in severe collapse and recovered uneventfully. For some reason, in this series there was no observed pulmonary embolus other than dramatic in onset, characteristic in symptomatology and always fatal, with the single exception recorded. As a result, an attempt at removal of the embolus was made in the last two patients in whom this occurred, in circumstances which offered some chance of survival in terms of immediately available facilities. In both patients the heart beat had stopped. In one the embolus was not detected by the finger within the pulmonary artery. Subsequently, at autopsy, an embolus within the pulmonary artery was confirmed. The second patient did not survive. Little time is available to confirm the diagnosis. During the same period the only diagnosis likely to cause confusion, coronary artery occlusion, was confirmed in only three patients at autopsy, although in another four patients less severe degrees of collapse during convalescence were due to coronary occlusion. In our experience, circulatory collapse of abrupt onset is much more likely to be due to pulmonary embolism than to any other cause, and, given favourable circumstances, is an indication for an immediate exploratory operation.
PERIOD 2 To 5 YEARS AFTER OPERATION
In this period 90% of those patients who died, died with clear evidence of spread of carcinoma, although the immediate cause of death was not in every case related directly to this spread. The diagnosis of cerebral metastases was not always confirmed by autopsy. Three patients were operated upon for an isolated cerebral metastasis occurring before, but none after, the fifth postoperative year. No patient survived more than two years following the cerebral operation.
The most frequent symptom affecting the quality of the patient's life was chest pain, and it might be appropriate to mention some aspects of this important symptom. The site of incision, the resection of a rib, the extent of chest wall resection, and the fracture of a rib by the rib spreader did not appear to be related to the amount of pain suffered. A number of patients, after thoracotomy through the bed of a resected rib with fractures of the rib above and below, suffered minimal pain. Pain subsided as a significant symptom by the fifth year, if a generalization can be offered on a symptom of such uniqueness to the patient. Provided a metastasis in the rib, vertebral body or mediastinum was excluded, which was never easy, the origin of persistent pain was generally considered to be psychological and not to be treated by any physical means. Intercostal nerve injections, for instance, appeared to fix in the patient's mind that a cause for the pain existed, and from that point the patient expected a cure. Our experience of providing this cure by physical means was limited, but we observed patients in whom, by a combination of persuasion and explanation, pain became of less consequence through each year of survival. This pragmatic approach to the problem of pain was generally successful. Other methods doubtless achieve the same end. Exceptions were the patient with metastases, not visible radiologically, and the patient whose personality was considered inadequate to the demands of post-resection existence. In the former category pain was established within 18 months of operation as a rule, although we observed pain due to bone metastasis occurring for the first time as long as 11 years after resection. Management was difficult because the cause was uncertain. As soon as bone erosion was detected radiologically, the lesion was treated by radiotherapy. Excluding three patients whose pain developed 6, 10, and 11 years after resection, and in whom clear radiological evidence of carcinoma existed, no patient had metastatic erosion of long bones, ribs or spine detected after the third year, or, in other words, erosion of ribs was associated with relatively early post-operative death. Our experience may be summarized by stating that, provided radiological changes were absent, chest pain persisting after the third post-operative year was not due to metastases.
The other category of persistent pain occurred in the patient of inadequate personality. We shall refer later to this in considering such associated features as failure to return to work or to accept post-resection existence. Pain forms an important part of a symptom complex in those whose quality of survival was disappointing although they survived 10 or more years.
An increased tendency to minor chest infection was a frequent symptom, but only where this materially affected the patient's existence will it be mentioned. Symptoms from reflux oesophagitis and of pains in the legs from intermittent claudication arose before the fifth year in those reporting such symptoms at follow-up. Both of these common symptoms seemed to arise more frequently after operation than in a similar age group of patients taken at random. These symptoms subsided on conservative management, and in no patient did serious sequelae develop. The improvement of the symptoms of intermittent claudication with age is hard to explain, but a number of patients had more severe symptoms at two years than at five years after operation.
Haematuria of sufficient persistence to require renal investigation occurred before the fifth year in three patients. Investigation demonstrated a kidney lesion. Nephrectomy was carried out because of the possibility of a primary renal lesion. In each patient the kidney lesion was metastatic and death occurred within a year of nephrectomy.
Chronological details of the 606 patients resected more than five years previously have been given. These are from a total of 640 explorations. Of the 606 resections, 151 (24 7%) lived more than five years. These patients, for the purposes of analysis, are subdivided into 64 patients alive between 5 and 10 years, 38 dead between 5 and 10 years (Tables I, IIA , and IIB), 38 patients living more than 10 years (Table III) , and 11 patients dead more than 10 years after operation (Table  IV) .
PERIOD 5 TO 10 YEARS AFTER OPERATION 64 LIVING PATIENTS Of these, 47 (73 4 %) remained well from the time of operation with an existence comparable in quality to that of their age group. The remaining 17 patients developed a disease or complaint after the fifth year. Some developed more than one, which accounts for the apparent discrepancy in the figures presented. Four patients had further surgery-a pyloroplasty for benign pyloric stenosis eight years after operation, a cataract operation six years after, a prostatectomy for benign hypertrophy six years after, and a hemi-thalectomy for uncontrolled tonic spasms of the arm muscles carried out six years after lobectomy. One patient developed hypertension, one diabetes, and one carcinomatosis. Two patients required psychiatric treatment for mental depression in their sixth and eighth post-operative years. Two patients developed swelling of the left arm and superior vena caval obstruction considered incorrectly to be caused by mediastinal metastases. Both exhibited marked displacement of the mediastinum after pneumonectomy, and in both the condition resolved. One patient was investigated eight years after pneumonectomy for a persistent segmental atelectasis in the opposite lung, thought to be due to a second primary lung tumour. After three months the radiological shadow resolved. This was the only patient in whom a suspicion of a second primary lung carcinoma was not subsequently confirmed. One patient developed a contralateral effusion eight years after lobectomy. The effusion has persisted over 12 months and the cause has not been established. One patient developed an ipsilateral Morgagni hernia six years after lobectomy. Four patients adapted unsatisfactorily to post-resection life, three, known pre-operative bronchitics, because of increasing dyspnoea 6, 9, and 9 years after operation, and one because of depression. Three patients are at the present time regarded as badly adapted in the sense that, although apparently able to carry out their former occupation, they have not worked since operation. No organic lesion prevents them taking their place in society; each was under the age of 50 at operation 9, 9, and 8 years ago. They are of inadequate personality though not mentally ilW, and complain intermittently of chest pain when challenged concerning their idleness. They are known to take part occasionally in vigorous lucrative casual work. These patients' present state in part represents the clinicians' disinclination to become involved in the rehabilitation, after operation, of patients of this calibre, with the result that much of the benefit of the operation is irretrievab'y lost and the patient's discontent remains. One patient, working six years after, had a non-curative pneumonectomy in which residual tumour remained on the stump of the left pulmonary artery at operation. Six patients had extended operations, three in whom portions of the trachea were resected, two after pneumonectomy with atrial wall resection, and one (patient 9, Table I (Table  I) , 20 from lung carcinoma (Table IIA) , and 15 from other causes (Table IIB) .
The nature of the fresh carcinoma in the 20 patients was classified as fresh lung primary in six patients, the most frequent manner in which lung carcinoma reappeared. In the 5-10 year period stump recurrence was observed only after lobectomy and never after pneumonectomy. Only one patient with stump recurrence was operated upon a second time (patient 14, Table IIA (Fig 4 a-d All patients male atrium in both patients apparently has undergone resolution in a similar manner to that of patient 5 (Table IIB) . different authors. Watson (1965) described five patients dying of recurrent lung cancer and one of second lung primary more than 10 years after resection; Le Roux (1968) reported six patients alive 9 to 12 years after pneumonectomy in whom the tumour had recurred, and Belcher and Anderson (1965) reported two of their 10-year survivors dying of metastases 10 and 12 years after operation. We have attempted to separate, for reasons outside the scope of this discussion, any fresh evidence of carcinoma into the groups detailed in Table IIA . In fact, if the concept of patients' resistance to the tumour is accepted, it is perhaps not important to classify the fresh carcinoma by name, if and when it appears. What is important is to establish, without offering reasons, that resistance is a variab1e factor which alters for unknown reasons, and allows tumour-cell aggregation within the body to assume the proportions of clinical cancer at any period after the original operation, or indeed before any operation ig performed. We know of no other explanation to account for the behaviour of some tumours, other than assuming that resistance is variable, both in intensity and at different time periods, throughout the post-operative period of observation in those patients in whom fresh tumour appears. We shall attempt to establish this variability by presentation of case histories and by statistical analysis of the results.
DEAD PATIENTS Details are shown in

CASE HISTORIES
A. H. (patient 28, Table 111 ) In 1964, six years after an extended pneumonectomy when a portion of the atrium was resected, a diagnosis of a second lung primary was made. The radiographs are shown (Fig.  3 a-d) . Five years after the first radiological evidence of a second primary, the patient has no real symptoms. He is now 74 years of age and, against medical advice, still drives his motor car. The interest in this patient lies in the delay in progress of this tumour. If breakdown in patient resistance explains the appearance of a second clinical carcinoma, it is odd that its progress should be so slow. Diminished resistance should be associated with rapid progress.
J. R. (patient 10, Table IV) In 1957, at the age of 36, this patient underwent left lower lobectomy for a bronchiolar cell carcinoma (Fig. 4a) . Five years later a fresh radiological shadow appeared (Fig. 4b) .
A tentative diagnosis of a second lung primary in the right lower lobe was made. For various reasons exploration was not advised and follow-up continued. In April 1968, 11 years after operation, the patient was well and, although the right lower zone was not normal, no significant change was visible (Fig. 4c) . In August 1968 the patient complained of chest pain, and the radiograph revealed a large right upper lobe opacity (Fig. 4d) . Within eight weeks the patient died of carcinomatosis, including spread to ribs, sternum, and mandible. At autopsy a bronchiolar-cell tumour was present in both the right upper lobe and the right lower lobe, the latter corresponding to the shadow detected in 1961. There was considerable microscopic difference between the two tumours; the lower lobe tumour was better differentiated than the other, and it was encapsulated by a thick layer of collagen on the overlying pleura. It seemed an acceptable proposition that the lower lobe tumour was the cause of the shadow visible in the 1961 radiograph, and certain that the upper lobe tumour caused the upper lobe shadow. Watson (1965) points out, and if information on preclinical carcinoma is sought, it is from this group that most information is likely to come because the carcinoma incidence will greatly exceed that of the general population.
The statistical means of assessing variability of resistance is set out in Table V. This table should Table V that the absolute figure for deaths due to carcinoma in the 5-10 year period in this series was 10 out of 18 (55 5%). 
